Analysis of structure, function, and evolutionary origin of the ob gene product--leptin.
Leptin, the ob gene product, is a 167 amino acid polypeptide known to play a key role in regulating the fat stores of the body and is found in all eukaryotes, including mammals, aves, and also in invertebrates. To gain insight into the structure-function relation and origin of leptin, we have analyzed the amino acid sequence of leptin from 23 species by computing the frequency of occurrence of amino acids, their secondary structure, sequence homology, et cetera. Extensive conservation is observed within the leptin sequences of all the species, suggesting an evolutionary relatedness among them. It is interesting to note that human leptin shares a very high degree of homology with gorilla, chimpanzee, and orangutan indicative of a common function of leptin in them. Analysis of the codon bias in leptin from 11 species reveals that sminthopsis shows highest variation compared to human while less variation is observed in chimpanzee and orangutan, possibly reflecting the closeness in their evolution. Thus, understanding leptin's three-dimensional structure along with primary and secondary structure might enable us to understand the functional role played by this multifaceted adipocyte derived protein.